In the competitive market of the construction industry, construction firms attempt to implement the projects with the least cost and time, and the highest quality. They try different ways to increase the efficiency of their projects. One of the most important factors which affects the efficiency of construction projects is Information and Communication Technology (ICT) utilization in construction. There are many software and hardware which have been developed to help planning, designing and executing of projects. Iranian construction firms also attempt to utilize ICT in their projects.
Furthermore, the existing infrastructure of IT is deficient and the number of trained workers is inadequate.
Additionally, the full potential of the internet has not been utilized by Malaysian construction companies; however, 50% of them make a decision to implement IT without a feasibility study [1] .
In Alberta, Canada, barriers to implement information technologies in construction were investigated in a research [8] . It was revealed that construction managers are concerned about their workers' skills level, if IT becomes a part of the work place. Managers indicated that they have experienced resistance from 'older' workers whenever a modern technology has been implemented. Also, Technology providers' concerns include: Lack of industrywide standards, Lack of manager interest on IT, Lack of funding and people for new innovations, Unclear needs, Human issues [8] .
A study in India showed that IT infrastructure at project sites and IT capability of site staff are important factors and need improvement in Indian construction industry [2] . Also connectivity through internet is poor in remote project sites and down time is very high. Training and education of construction students and executive is important. Hard copy storage of data and documents in organizations is substantial even if electronic copies are also kept as a back up. It was found that personal meetings are still preferred by construction professionals over teleconferences and other e-meeting solutions for managing building construction projects [2] . In Iran, results of a study indicated that remote access to the information, integration of information systems in companies, and linking headquarters and sites are at the focal points of ICT development for construction industry [4] . Working in the wireless environment and audio/visual communication with site staffs are other ICT facilities that respondents expected to have them in near future [4] .
RESEARCH METHODOLOGY
This research benefits from qualitative method to identify the current barriers and opportunities of ICT adoption in the Iranian construction industry. Qualitative strategy helps the research to be focused on personal histories, perspectives, and experts′ experiences of construction industry [3] . The result would be notable and explanatory in nature and describes the current barriers and opportunities of Iranian construction industry in ICT adaptation.
At the first stage of this research, previous efforts in this area in different countries were reviewed. Then a set of semi-structured interviews was carried out to collect valuable data for this research.
Selected sampling is the most appropriate sampling method for qualitative interviewing [11] . Therefore, owing to qualitative nature of the study, a small, but focused and carefully selected sample is chosen to be interviewed. Ten interviews with the highly-experienced Iranian construction practitioners with above characteristics were conducted. In addition, to understand the role of software developers, two interviews were carried out with the senior managers of two local construction software developers.
The selection of these two was based on recommendation of seven interviewees as they expressed that they use software supplied by one of these two developers in their companies.
During the interviews, respondents were asked to explain about using ICT in their firms and their plans for the future. The qualitative data are categorized and described by coding. In fact, codes are devices to label, separate, compile and organize data [5] . A comprehensive interpretation was developed to reveal the hidden barriers and opportunities of ICT utilization in construction projects.
Wherever it was suitable, the participants' direct quotes are cited anonymously to make the interpretation more meaningful.
It should be explained that the result of this study is restricted to the participants' experiences and their viewpoints cannot be generalized in wider contexts.
Furthermore, the result may not be the whole reality as in social studies like this there may be multiple realities.
QUALITATIVE DATA ANALYSIS
After twelve semi-structured interviews, the collected data was qualitatively analyzed. Based on the analysis results, seven factors were identified which should be considered to transform problems to opportunities. These factors include: (1) infrastructure, (2) cultural matters, (3) training, (4) regulations, (5) user friendliness, (6) financial issues, and (7) the lack of a common standard for ICT adoption among firms.
Infrastructure
Based on obtained data from interviews, the respondents believe that ICT infrastructure needs to be improved in Iran.
High speed internet and access to internet in remote construction sites were the most important concerns of interviewees. They believe that without high speed internet, some communication tools like video conference or IP camera can not be exploited effectively.
Most of respondents from large construction firms which were in high level of ICT utilization, believe that the ideal level of ICT utilization will not be achieved unless the infrastructure be improved.
Cultural matters
Some people have been adapted with paper based systems in their work over the years. It's not easy to accustom these practitioners with ICT systems and convince them to trust and use new ICT tools. Security of information in ICT tools, Strong back up system to avoid data loss, are the main issues which construction professionals worry about them in Iran. Some times construction practitioners resist against automation systems, because they think that these systems will make them unemployed. One of the respondents believes that the best way to accustom construction practitioners with ICT is that they experience ICT benefits themselves. Some respondents stated that they are worried about the design programs' outputs when inexperienced engineers work with them because they only rely on a computer output without any engineering judge and this issue may cause problem during the construction.
Training
Sometimes, the clients educate the personnel of contractor, In addition, during the interviews it was revealed that some leading construction firms in ICT consider ICT skills as requirement for applicants of job in their companies in Iran.
This issue can encourage the job applicant to learn ICT skills before employment.
Regulations
During the interviews, it was understood that some regulations should be revised to facilitate ICT development in construction. One of the interviewees said "the current regulations of construction projects should be revised, because these regulations have been formed in a world without IT". For example, according to the current regulations, electronic signature is not acceptable in lots of official documents in Iran or the official financial documents should be paper based and this issue increases paper works.
User friendliness
Based on the collected data from the interviews, one of the their customers encounter a problem in using the software and call them, they will help them and if needed, they will amend the software.
Financial issues
Sometimes the construction firms are not assured of funding of their projects. As a result, they can not invest in ICT systems development and skilled personnel in ICT in their organization. Two respondents mentioned "financial stability" as a vital factor for ICT development in their company. This problem has been observed more in small and medium size construction firms in Iran.
Lack of a common standard for ICT adoption among firms
In the analysis stage, it was revealed that to develop ICT in construction, the whole of construction industry should be considered as a unit. ICT development in each construction firm can be a positive move to advance, but the ICT won't be adopted in construction industry completely unless a common standard be defined among construction organizations. This standard should cover both software and hardware. One of the respondents believes that to develop ICT in construction, all organizations which are involved in a construction project should be equipped with ICT tools, otherwise if some of them be equipped, they can not be connected to each other and their ICT facilities will stay useless. 
DISCUSSION

